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ABSTRACT Wrought Mg alloys alloyed with rare elements (RE) addition were deemed to be one
of the most promising Mg alloys in industrial application, due to the formation of weakened texture
and refined microstructure. Generally, the wrought Mg alloys with RE addition after normal thermal-
mechanical processing possessed incompletely recrystallized microstructure, so it was necessary to re-
search the subsequent annealing treatment for controlling the microstructure. Unfortunately, the corre-
sponding investigations on the mentioned above were still limited. In this study, hot-rolled Mg-1.02Zn
and Mg-0.76Y (mass fraction, %) alloys were selected to investigate the microstructure evolution, static
recrystallization behavior and grain growth kinetics under different annealing treatments. The mi-
crostructure examination showed that hot-rolled Mg—1Zn alloy was composed of shear bands and twins

*EFHRBEESTH 51105350 F1 50874100 ¥H)
WeE A H BT 0 2012-02-20, W iE sk H B+ 2012-04-12
Ve - Wi, 5, 1967 44, mR TR
DOI: 10.3724/SP.J.1037.2012.00079



55 W

Wl - #EL Mg—1Zn A1 Mg-1Y 5 GiR KA GEAR R S B4 e AT N 527

with the occurrence of dynamic recrystallization; whereas only twins were observed in the hot—rolled
Mg-1Y alloy, no shear bands and recrystallization were detected. That should be attributed to the
difference in the deformation modes during rolling processing. After isothermal annealing for the two
alloys, recrystallization occurred in some remaining twins, whereas no recrystallization took place in
others. EBSD analysis revealed that low angle grain boundaries or orientation differences were observed
in the remaining twins with recrystallization, suggesting that recrystallization should be associated
with the levels of stored deformation energy. The process of static recrystallization and grain growth
kinetics were described by the JMAK model and grain growth model, respectively. The process of
static recrystallization for the Mg—17n alloy was mainly dominated by the process of nucleation; while
that for the Mg—1Y alloy was both controlled by the process of nucleation and growth, resulting in finer
grain size. Moreover, the results showed that the Avrami exponent of recrystallization n ~1 deviated
from the expected value in theory n=4, which could be due to the non-random recrystallization sites
in the deformed alloys. Lower value in the grain growth exponent n’ was obtained for Mg—1Y alloy
than that for Mg—1Zn alloy, which may be ascribed to the stronger dragging effect of the solute Y

element on the grain boundaries than that of solute Zn element.
KEY WORDS Mg-Zn alloy, Mg—Y alloy, hot-rolling, static recrystallization
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Fig.1 OM images of Mg-1Zn (a) and Mg—1Y (b) alloys after uniform annealing treatment, OM images of as—rolled
Mg-1Zn (c, d) and Mg-1Y (e, f) alloys in the section of RD-ND surface (The rolling direction is to the
horizontal; the arrows in Fig.1c indicate shear bands; the arrows in Fig.1f indicate twins)

BUBIR 2 DR g T A 1210 peah, sy
F L BUE FoR R SF . SRR, B A R TR R
a2 %, fEARRFRH, 2 FhE S mIEE SR R R
e E A BT ELALH S PRAR IR, DB U e B L
WIE TR e 02, GASHLE 5%, Sandlobes
g 18] 3 Mg-3Y S4B iUEEM, &4kl o
W A e S P, Tl Mg 7EAH RS TR B L5 = AR
TSI, TRBAY RN Y JE M T 4 Mg (9
JREERE, S (ct+a) MLESHIEHERIIN, &R R B 1
&b, Cottam % M 3 Mg—3Y &4 1 450 CHJEFASI
JE W GBS R I R W, 7R R T R (c+a) hrfl
JEBh. B, AT, BT Y RIIA, R R L
ASTH TR (%), SR A T R ST M R A A
P, X AT AR RALA] Me—1Y &4 A BBy Ui .

I, i ST ST T it PO A AR B AS P4 e T i Y
FNMG AT, TR T Mg-1Y & &R SIS H45 0
E#.
2.2 BREREE

Kl 2a J& Mg-1Zn &4:1E 200 CiBX 5 h JF{RAF4
A, BRI AL B AL 234k, B B a7 2T
7 A BB DX B LA LA BT U0 (R0 AR kL 5 ),
PRI i R FR o RO e HL— BETR45 i dioRE W R
FERR, X B TR L AR A X 2 KA TR S 5
T 7RI ASTERE, INITER IR A 5 R A 4
FREER . SR, TEAAf ok PN T F-28 i AR 0 BRI,
WAFTER I R ZE . AT 2b Ry LU, X
BIRARERMNARO 2R ET B (RAFLIR),
FYEMBA R AL (A GFTELTR). B 2¢ 5 Mg-



%5 M

WIEEARAE - $h4L Mg-1Zn 1 Mg-1Y £ 6B KGN R S -4 AT N 529

2 Mg-1Zn £4:7E 200 F1 300 CiB SR H ] Y S il 2 21
Fig.2 OM images of Mg—1Zn sample after annealing at 200 ‘C for 5 h (a, b), 200 ‘C for 24 h (c¢), 300 C for 3 min
(d), 300 C for 5 min (e) and 300 C for 50 min (f) (The parallel and dotted lines in Fig.2a correspond to

the region near shear bands; the black and white arrows in Fig.2b indicate the twins with recrystallization

and those without recrystallization, respectively; arrows in Figs.2d and e indicate the growth direction of

recrystallized grains)
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Fig.3 OM images of Mg—1Y sample after annealing at 300 ‘C for 1 h (a), 300 C for 24 h (b), 350 ‘C for 5 min (c)
and 350 C for 1 h (d) (The black and white arrows in Fig.3a denote the recrystallized grains and remaining
twins, respectively; arrows in Fig.3d also denote the remaining twins)
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Fig.4 EBSD orientation maps of Mg—1Zn and Mg-1Y alloys after annealing
(a) Mg—1Zn, 200 C for 5 h (b) Mg-1Y, 350 C for 5 min
(c—g) high magnification of the area squared by the dashed line in Fig.1b
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Fig.5 Volume fraction of recrystallization Xy wvs Int for
Mg-1Zn and Mg—-1Y alloys under different annealing
conditions (¢ denotes the holding time, n denotes the
Avrami exponent)

(a) X+ as a function of Int
(b) In(In(1/(1-Xv))) as a function of Int
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Fig.6 Relationships between grain size D (a, b) and holding time ¢ (c, d) for (a) Mg—1Zn and (b) Mg—1Y alloys,
In(dD/dt) vs InD for (c) Mg-1Zn and (d) Mg-1Y alloys
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